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(57)Abstract 



PURPOSE: To eliminate parallax and to provide high fineness, high 
contrast and high display grade, low dependency of a contrast on visual 
angles and lowered driving voltage. 

CONSTITUTION: The delay phase axis of a substrate 14 having an 
optical phase compensation function and the direction of the director of 
the liquid crystal molecules of a liquid crystal display cell are held in a 
nearly orthogonal state. The value of &verbar; An1d1- An2d2&verbar;/ A 
is changed by the electric field impressed to a liquid crystal layer 13 in 
such a manner that a light shielding state is attained when the 
retardation An1d1 of the liquid crystal cell, the retardation An2d2 of the 
substrate 1 4 having the optical phase compensation function and the 
wavelength A of incident light 28 satisfy &verban An1d1- 
n2d2&verbar,/ A=0.25+m/2±01(m=0, 1, 2) and that a light transmission 
state is attained when &verban An1d1- A n2d2&verbar t / A=mV2±0.1 
(m'=0, 1, 2) is satisfied. The display is made by using the two states of 
the light shielding state and the light transmission stat . The absorption 
axis or transmission axis of the polarizer is set at 30 to 60° with the 
dir ctor directions of the liquid crystal molecules of the liquid crystal cell. 
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Japanese Laid-Open Patent Publication No. 6-167708/1994 
(Tokukaihei 6-167708) (Published on June 14. 1994) 

(A) Relevance to claim 

The following is a translation of passages related 
to claims 1 to 16 of the present invention. 

(B) Translation of the relevant passages. 
[EMBODIMENTS] 

[0056] Referring to Figure 5, the following description 
will discuss operation of the liquid crystal display- 
device 1 of the first embodiment. In Figure 5, the liquid 
crystal display device 1 is illustrated in an exploded 
view for convenience in explanation. In a light blocking 
operation illustrated in Figure 5(1), the retardations 
An 2 d 2 and An^ of the optical compensator plate 14 and the 
liquid crystal layer 13 are chosen to satisfy Equation 1. 
Under these conditions, the incident light 28 changes 
into linearly polarized light 29 parallel to an 
absorption axis or transmission axis LI of the polarizer 
15 as it passes through the polarizer 15. The linearly 
polarized light 29 passes through the optical compensator 
plate 14 and the liquid crystal layer 13 that satisfy 
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Equation 1, and changes into clockwise circularly- 
polarized light 30, for example. The circularly polarized 
light 30 is reflected at the reflector plate 8, and 
changes into anti-clockwise circularly polarized light 
31. As passing through the liquid crystal layer 13 and 
the optical compensator plate 14 having the respective 
retardations that satisfy Equation 3, the circularly 
polarized light 31 changes into linearly polarized light 
32 having a polarization plane perpendicular to the 
direction of the incident linearly polarized light 29. 
The linearly polarized light 32 is blocked by the 
polarizer plate 15. In other words, the light reflected 
at the reflector plate 8 is blocked. Meanwhile, if the 
linearly polarized light 29 changes into clockwise 
circularly polarized light as it passes through the 
liquid crystal layer 13, the circularly polarized light 
is reflected at the reflector plate 8, and changes into 
anti-clockwise circularly polarized light. 
[0057] By contrast, in a light transmission operation 
illustrated in Figure 5(2), the retardations An 2 d 2 and 
An x d x of the optical compensator plate 14 and the liquid 
crystal layer 13 are chosen to satisfy Equation 2. Under 
these conditions, the incident light 28 changes into 
linearly polarized light 29 parallel to the axis LI as it 
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passes through the polarizer 15. The linearly polarized 
light 29 retains its polarization as it passes through 
the optical compensator plate 14 and the liquid crystal 
layer 13 that satisfy Equation 2. The linearly polarized 
light 29 retains its polarization further as it passes 
through the liquid crystal layer 3, reflected at the 
reflector plate 8 # and passes through the liquid crystal 
layer 13 and the optical compensator plate 14. Therefore, 
the reflected light passes through the wave plate 15 and 
leaves the liquid crystal display device. 
[0058] The liquid crystal used in the present embodiment 
has a refractive index anisotropy, An x , of 0.1626, and a 
cell thickness, d, of 5.0/xm. Therefore, the retardation 
of the liquid crystal layer 13, An^, is 813nm. 
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